Experimental Section
oxide powders, that were used in this study, were prepared via a combined EDTA-citrate complexing method with the detailed synthesis process described elsewhere. [ 
Cell fabrication:
The single cells were prepared as follows. First, under the hydraulic pressure of 200 MPa, the as-synthesized SDC powder was pressed into disk-shaped pellets. These SDC pellets were sintered at 1400 o C in air for 5 h, and then their surfaces were polished with sand paper to reach 300 μm in thickness. The appropriate SDC powder and 10 wt.% soluble starch (pore former) were dispersed in ispropyl alcohol to form a suspension that was sprayed onto both surfaces of the as-fabricated SDC electrolyte with an effective surface area of 0.45 cm -2 .
The composite was fired at 1250 o C in air for 5 h to yield a porous SDC scaffold with a thickness of ~30 μm. Finally, the as-prepared BZCY or BZCYN precursor solutions were infiltrated into the SDC scaffold, after each infiltration, the pellet was calcined in air at 400 o C for 30 min for the decomposition of the metal nitrates and citric acid. Multiple steps were required to reach the final loading of ~25 wt.%. Afterwards, the composite anode was calcined in air at 1000 o C for 5 h. A similar process was also used to prepare the Ni-infiltrated SDC anode and BZCY-infiltrated Ni+SDC (6:4, weight ratio) anode for the comparison purpose. In these four anodes, the Ni amount was all well controlled at 5 wt.%, the same to the Ni amount in the reduced BZCYN-infiltrated SDC anode. Silver ink (current collector) was applied to both electrode surfaces and silver wires were selected as the current leads.
Electrochemical measurements:
The I-V and I-P curves of the fuel cells were obtained using a Keithley 2420 source meter based on a four-probe configuration. During the measurements, (ORR) yet better stability was used as the cathode for the stability test. To exclude the negative effect of potential degradation of the Ag paste current collector on the operational stability, a mesh-like Ag was applied as the current collector during the stability evaluation. [2] Materials characterizations: The phase structure of the prepared samples was examined by Xray diffraction (XRD, D8 Advance Bruker) using a Cu-K radiation. The data was collected The sample was pretreated under a pure argon atmosphere at a flow rate of 30 ml min −1 [STP] at 400 °C for 30 min. After cooling to room temperature, the atmosphere was switched to 10 vol.% H 2 -Ar, and the reactor was programmatically heated to 800 °C at a rate of 10 °C min -1 .
The hydrogen consumption was monitored by an in situ thermal conductivity detector (TCD) with a BELCAT-A apparatus. BZCYN before and after the hydrogen treatment with the mass of 0.1 g was soaked in 25 mL deionized water for 10 h, and the water from the treatment was analyzed by inductively coupled plasma-atomic emission spectroscopy (ICP-AES, Optima 7000 DV, Perkin-Elmer, USA) to investigate the Ba 2+ concentrations. Figure S1 . XRD patterns of BZCY, BZCYN and reduced BZCYN samples. The area-specific resistances (ASRs) of the fuel cells were determined from the impedance spectra. In EIS, the high-frequency offset on the real axis is primarily a result of the resistance of the electrolyte, whereas the difference between the high and low frequency intercepts on the real axis is associated with the electrode contribution, which includes both the anode and the cathode. Given the fact that the same cell was used operating on various fuels, those differences regarding electrode polarization resistances should be attributed solely to the anode side. 
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